In the delivery room, the infant was initially resuscitated with bag and mask ventilation and chest compressions. She was intubated at 2 minutes of age and received endotracheal epinephrine. A heart rate was detected at 3 minutes of age. Another dose of epinephrine was given, followed by sodium bicarbonate and volume expansion with a total of 30 ml/kg of normal saline. There was a gradual improvement in the heart rate associated with the onset of spontaneous respirations. The infant was then taken to the neonatal intensive care unit. She weighed 2985 gm and had a head circumference of 33.5 cm.
At 28 minutes of life, an umbilical artery blood gas taken directly from the infant was:
Infant's umbilical artery: 6.92 /30 / 80 / À 26.6.
At that time, her hematocrit was 46%. A repeat hematocrit 4 hours later was 30%. The absolute nucleated red blood cell count was 480/mm 3 (normal) 2 at 2 hours of life. She began seizing at 2 hours of age and her newborn course was complicated by postasphyxial encephalopathy, pulmonary hypertension, and necrotizing enterocolitis. A head ultrasound on the second day of life showed compressed ventricles consistent with cerebral edema, but was otherwise normal and without evidence of intracranial hemorrhage or cerebral atrophy. She is now 3 years old and has cerebral palsy, microcephaly, and mental retardation.
Considering this patient, pick the single best interpretation of the umbilical cord blood gases and the fall in the pH at 28 minutes of age from the following choices.
(a) This represents chronic hypoxemia that resulted in pulmonary hypertension of the fetus. The clinical manifestations of pulmonary hypertension are not apparent until after birth when the lungs are required to maintain normal acid±base equilibrium.
(b) Likely, the resuscitation was improper. If intubation and volume expansion had taken place sooner, the infant would have had a better outcome.
(c) The cord blood gases and the infant blood gases are not consistent. One or the other must be a laboratory error.
(d) The cord pH will not reflect the true degree of tissue acidosis unless reasonably good circulation is present.
(e) The sodium bicarbonate resulted in a paradoxical acidemia.
DENOUEMENT AND DISCUSSION
Interpreting Umbilical Cord Blood Gases, VIII The best interpretation for this case is``d.'' Each choice is explained below.
(a) There is no evidence of chronic hypoxemia. The pregnancy was uncomplicated and the infant had grown appropriately. Infants born with chronic hypoxemia usually have normal or near normal Apgar scores and few, if any, findings of neonatal encephalopathy or 
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multi-organ failure. Additionally, the initially normal fetal heart rate and variability are strong bases for concluding that the asphyxia was acute and consistent with the history of uterine rupture and the rapid deterioration of the fetal heart tracing.
(b) The resuscitation met the standards of the Neonatal Resuscitation Program. 3 (c) Although laboratory errors of blood gas analyses do occur, they are relatively uncommon. This is not the best answer.
(d) This is the correct answer. It is important to differentiatè`a cidosis'' from``acidemia.'' Acidosis refers to the production and accumulation of acid in the body tissues; acidemia is the circulation of excess acid in the bloodstream. When adequate tissue perfusion is present, blood pH will fall in response to the tissue hypoxia and acidosis. However, when patients have little or no circulation, then acidemia may not be demonstrated until circulation is restored even though tissue acidosis is present. With uterine rupture, fetal blood pressure may drop precipitously if there is an associated loss of fetal blood. Then, following resuscitation and reestablishment of the blood volume and blood pressure, a decrease in blood pH will be observed.
(e) Sodium bicarbonate can result in a paradoxical acidemia 4 and consequently care must be applied in its use. The bicarbonate ions combine with hydrogen ions to form carbonic acid (H 2 CO 3 ). Carbonic acid, in turn, is converted to water (H 2 O) and carbon dioxide (CO 2 ). If ventilation is adequate, then the CO 2 is cleared from the body and the administration of sodium bicarbonate is followed by a rise in the pH. However, if ventilation is inadequate, then CO 2 accumulates and is reflected in the blood gas as a rise in Pco 2 and a paradoxical fall in the blood pH. This infant did not experience any rise in the Pco 2 ; in fact, her Pco 2 was low, reflecting modest overventilation.
